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Mutations in calreticulin (CALR) were recently identified in
essential thrombocythemia (ET) and primary myelofibrosis
(PMF). They occur mutually exclusive with mutations in
JAK2 or in the thrombopoietin receptor MPL.1,2 A 52 bp dele-
tion (type 1) and a 5 bp insertion (type 2) were the most com-
mon alterations.1,2 Calreticulin is mainly recognized as a cha-
perone in the endoplasmic reticulum, but a variety of additio-
nal functions have been attributed to the protein.3 Patients with
CALR mutations have significantly higher platelet counts and
lower leukocyte counts than those with JAK2 mutations.1,2,4-6

Overall survival appears to be similar between JAK2 and
CALR patients in ET4-6 whereas PMF patients with CALR
mutations show significantly better survival.2,7 In ET, the inci-
dence of thrombosis is lower in patients with the CALR muta-
tion.2,4,5 Comparing CALR mutation types, type 1 mutations
are seen at a higher frequency in PMF and are associated with
an increased risk of progression to myelofibrosis in ET.8-10

Type 2 mutations seem to cause an indolent disease course in
ET,8 whereas in PMF, they are associated with worse overall
survival.11 All these studies were performed retrospectively.
There are no prospective studies published yet, that would be
needed for precise estimation of the prognostic impact of
CALR mutations. In cell line models, mutant CALR was
shown to bind to MPL, what was associated with activation of
the receptor, elevated JAK-STAT signalling, and cytokine
independent cell growth.12-14 In a retroviral mouse model,
CALR mutations were shown to produce thrombocytosis and
myelofibrosis, suggesting that mutant CALR alone is sufficient
to cause an MPN phaenotype.15 This study also showed the
requirement of MPL expression for the development of the
disease phenotype.15
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